Equilibria, Kinetics, and Mechanism for Rapid Substitution Reactions Trans to Triphenylsilyl in Platinum(II) Complexes.
Fast substitution of chloride for bromide and iodide trans to triphenylsilyl in trans-PtCl(SiPh(3))(PMe(2)Ph)(2) has been studied by stopped-flow spectrophotometry in acetonitrile solution. Substitution is reversible with an observable solvent path via the solvento complex trans-[Pt(SiPh(3))(MeCN)(PMe(2)Ph)(2)](+), which has also been synthesized and characterized in solution. Rate constants for the forward and reverse direct substitution pathways are 2900 +/- 100 and 7500 +/- 300 for bromide and 14300 +/- 1100 and 81000 +/- 11000 M(-)(1) s(-)(1) for iodide as nucleophile. The solvento complex reacts ca. 10(3) times faster with iodide than the parent chloride complex, and its reactivity is some 2 orders of magnitude higher than the most reactive solvento species of platinum(II) studied so far. Halide substitution occurs with negative volumes and entropies of activation, but the nucleophilic discrimination is low, and the leaving ligand plays the most important role in the activation process, indicating an I(d) mechanism. Triphenylsilyl has a very high trans effect, comparable to that of ethene and methylisocyanide, due to extensive bond-weakening in the ground state, probably enforced by pi-acception in the transition state. Due to electronic and solvational effects the platinum(II) silyl moiety acts as a hard or borderline metal center in acetonitrile, the thermodynamic stability sequence of its halide complexes being Cl > Br > I, i.e. the reverse of what is usually observed for platinum(II) complexes.